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 The concepts of literacy and effective citizenship are constantly evolving in order 
to keep pace with the rapidly changing world in which we live and school districts are 
saddled with the challenge of ensuring that these dynamic societal needs are reflected in 
their curricula.  Although state and national K-12 technology education standards exist 
and are gaining widespread acceptance among educators and the general public, 
relatively few school districts are actively implementing elementary school technology 
education (ESTE) programs when compared to similar programs implemented at the 
secondary school level.  
This research identified the primary barriers to integrating technology education 
into elementary school curricula, as perceived by elementary school teachers in the Eau 
Claire Area School District (ECASD).  Results of the data, collected via a self-reporting 
questionnaire distributed to all ECASD elementary teachers, indicated that: 
• Elementary school teachers share a common perception that their pre-service 
training did not place sufficient emphasis on technology education and, 
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although many attempt to teach ESTE, they feel they lack sufficient expertise 
to do so. 
• Although elementary school teachers seem to agree that their administrators 
understand and support technology education, additional financial resources 
and facilities are required in order to more effectively teach ESTE. 
• Elementary school teachers share a general uncertainty with respect to the role 
that technology education should play in the elementary curriculum. 
Based on this research, school decision-makers were encouraged to: 
• Establish a  district-wide strategy for ensuring that students achieve the K-12 
standards for technological literacy.   
• Implement formal, ongoing teacher training programs that reflect an 
integrated approach to technology education, exploiting its emphasis on 
hands-on, minds-on problem solving to enhance the teaching of all traditional 
subject areas.  
• Measure the effectiveness of their technology education integration strategy 
through the formal assessment of student technological literacy competencies.   
Inferential statistical analysis identified the following potential trends requiring 
further study in order to determine their significance: 
• Whether or not there is a difference between male and female elementary 
school teachers regarding the importance of ESTE. 
• Whether or not the level of educational degree attained has an impact on the 
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Over the past several decades, the concept of literacy has evolved into a multi-
faceted skill set comprised of reading, writing, numeration, knowledge application, and 
the ability to function within a complex technological society.  As the idea of literacy has 
evolved, so too has the role of educators and educational institutions.  Once charged with 
developing student competencies in the language arts, mathematics, and science, today’s 
educators are also expected to instill in their pupils an understanding of the processes of 
innovation along with the nature and behavior of human adaptive systems and their 
subsequent societal and environmental impacts.  This pedagogical evolution represents a 
fundamental shift in the cultural paradigm of basic literacy (DeVore, 1992).  
Technology may be defined as a purposeful activity relying on the design process 
and focused on meeting needs and solving human problems through the development of 
products, systems or environments (Jones & Cart, 1993, Rennie & Jarvis, 1994).  That 
educators share a responsibility to prepare students to use, manage, assess and understand 
technology has become a core value of many recent education reform initiatives in the 
United States.   
Ensuring that all individuals are literate and have access to lifelong learning 
opportunities is a primary educational outcome that national educational goals, such as 
the U.S. Department of Education’s Goals 2000 and the National Technology Education 
Standards, have been designed to achieve.  The development and  implementation of 
content and performance standards, methods for ensuring school accountability in terms 
of student assessment and achievement, goals for educator preparation and professional 
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development, and means for community and parental involvement are all directed toward 
producing functionally literate individuals capable of effective citizenship (U.S. Dept. of 
Education, 1998).  Many believe that the concept of lifelong learning is the kingpin for 
future economic growth, and that the rapid pace of technological change and economic 
restructuring will demand increasingly high technological literacy in the areas of 
communications, mathematics, science, and the humanities (Cavazos, 1991).   
Schools electing to make technology education an integral part of their curricula 
face important challenges with respect to facilities, training, funding, public relations, 
program infrastructure, and maintenance.  In many instances, efforts to integrate 
technology education into the total school environment have been impeded or stymied 
because administrators, teachers, or ancillary staff members either lacked an adequate 
understanding of the role and purpose of technology education or did not share a common 
philosophy as to its application (Clark, 1989). 
Elementary schools are in a unique position to assist students with developing 
technological literacy and preparing them for future educational and employment 
endeavors through the use of technology education as a means of effectively 
implementing existing curricula.  A self-contained classroom, where many subjects are 
taught to the same group of students, provides an interdisciplinary element to the learning 
environment not often found at the middle and high school levels.   This type of learning 
atmosphere has the potential to provide a firm basis for implementing technological 
design and problem solving activities (Wentz & Wentz, 1995).   
Research suggests that elementary teachers are aware of existing state and federal 
standards for technology education and share an appreciation for their collective role in 
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helping students achieve age-appropriate technological literacy.  A study of elementary 
teachers in New Jersey found that 80% indicated a desire for an increased emphasis on 
technology education in their own instructional delivery and 92% of these teachers 
indicated a preference for an integrated approach to technology education (Wentz & 
Wentz, 1995).  In another study, which focused on the prevalence and status of 
technology education in the classrooms of elementary school teachers, results indicated 
that more than half of the respondents reported using integrated elementary school 
technology education (ESTE) activities with their classes on a periodic basis.  The 
majority of respondents also agreed that ESTE builds valuable lifelong skills (Kirkwood, 
2000). 
Although recent literature suggests that elementary teachers are open to including 
technology education in their curricula, other studies have found that the successful 
infusion of technology education into a school’s curriculum also requires a district-wide 
instructional vision revolving around a shared philosophy concerning the types of 
learning activities and environments that will best support desired educational outcomes 
(Means & Olson, 1995).  One researcher described such a philosophy as follows: 
The pursuit of technology education is to consider, to explore, and to 
investigate the actions of drawing ideas together in a practical rather than 
theoretical sense.  It stands apart from other learning areas in this way, but 
exists entirely within them too, for it is often through technological 
activity that the analysis aims of other learning areas are achieved (Stein, 
1998, p. 6). 
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“Technology education, as a subject matter in schools, has a complex pattern of 
mission, content, and delivery throughout the United States (Zuga, 1991, p.260).”  School 
districts are in a constant state of flux as they struggle to develop curricula that keep pace 
with societal expectations.  As technological literacy and performance standards continue 
to evolve and gain acceptance, greater demands will be placed on primary and secondary 
teachers in terms of integrated technology instruction.    
With the development and general acceptance of the National Technology 
Education Standards, which call out key performance indicators for technologically 
literate students beginning at the end of the second grade (ISTE, 2000), there appears to 
be a national desire to integrate technology education into the elementary classroom.  A 
well-executed ESTE program promises to engage the minds, hands, and emotions of 
young learners in activities that will broaden their understanding of the world around 
them.  It will enable students to build confidence in problem-solving and social skills and 
provide them with a means by which they can prepare for engaged and responsible 
citizenship. 
Statement of the Problem 
A review of current literature suggests that, although national K-12 technology 
education standards exist and are gaining widespread acceptance among educators and 
the general public, relatively few school districts are actively implementing ESTE 
programs when compared to similar programs implemented at the secondary school level.  
In an attempt to gain insight into the disparity between accepted educational theory and 
actual practice regarding ESTE, this research identified the primary barriers to integrating 
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technology education into elementary school curricula, as perceived by elementary 
school teachers in the Eau Claire Area School District.   
Objectives of the Study 
The objectives of the study were to: 
1. Identify institutional, operational, perceptual, and attitudinal barriers to 
implementing technology education at the elementary level. 
2. Prioritize the identified barriers based on the degree to which each constraint 
impedes the district’s technology education integration efforts. 
3. Recommend a course of action that may be useful to teachers, administrators 
and other school decision makers in removing the barriers to technology 
education at the elementary level. 
Purpose of the Study 
Despite the existence of state and federal standards identifying the relevance of 
technology instruction in elementary school curricula, there exists a lack of coordination 
between elementary and secondary curricula in terms of technology education activities.  
While many secondary-level vocational education programs have experienced a shift 
toward more technology-oriented courses of study, elementary programs often are left 
with the task of using technology, rather than teaching it (De Pommereau, 1997).  In such 
cases, there is value in determining whether elementary school teachers are using 
technology because of an administrative mandate or because they have a specific 
educational goal in doing so.  And if such a goal does exist, it is important to determine 
whether it is because of an individual teacher’s initiative or an attempt to comply with a 
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district-wide commitment to integrated technology education.  As Melissa Pierson states 
in her recent study of teachers’ technology use (2001): 
Unable to ignore such a deeply permeating innovation, school districts 
often bow to societal pressure to fund technology without having a 
thoughtful plan for implementation.  This lack of foresight leaves an 
evident disparity between instances of classroom technology use, with 
teachers who are attempting innovative integration ideas sprinkled 
throughout a selection of users and nonusers (p. 2). 
The widespread implementation of ESTE programs has also been stymied by a general 
lack of financial and operational support by school administrators and ancillary staff 
(Kirkwood, 2000), along with divergent, often contradictory views regarding technology 
education’s purpose, place and value (Clark, 1989, Daugherty, Hill, & Wicklein, 1996). 
Technology education is an essential learning experience for students at all grade 
levels, and involves the application of cognitive, manipulative, and affective learning 
strategies to problem-based design activities.  Students engaged in technological studies 
apply integrated academic and technological knowledge in order to solve practical and 
relevant problems designed to enhance technological literacy and promote 
comprehension, application and analysis of conceptual information (ITEA, 2002).    
Therefore, if students are to keep pace with the K-12 performance indicators for 
technologically literate students, as published by the International Society for Technology 
in Education, it is essential that elementary school curricula reflect associated goals and 
objectives.  If there exist barriers to effectively integrating technology education into the 
elementary school curricula, they need to be identified and overcome.  To assume that the 
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level of technological literacy demanded by post-secondary educational and employment 
experiences can be attained through middle and high school technology education 
courses alone places an unrealistic burden on the secondary school curricula.   
Significance of the Study 
1. An investigation into the barriers to integrating technology education, as 
perceived by teachers who support such an initiative, will prove valuable to 
educators, administrators and community leaders as they collaboratively address 
the educational needs of children facing an increasingly complex existence. 
2. The results of this study will provide school decision makers with information 
that will enable them to target real constraints to technology education integration, 
thus optimizing the allocation of overburdened financial and human resources.   
3. The results will also help schools obtain a higher return on resources already 
invested in technology. 
Limitations of the Study 
1. The sample for this study was comprised of all K-5 classroom teachers employed 
by the Eau Claire Area School District (excluding specialists in areas such as 
speech, reading, counseling, etc.).  The survey response rate was 27.3%.  
Therefore, the results may not reflect the characteristics of a larger population. 
2. The questions on the survey were subject to approval by Eau Claire Area School 
District authorities. 
3. Since technology, as a content area of instruction, is not typically included in 
preparatory programs for elementary teachers, it is possible that the subjects 
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completing the survey did not possess a consistent understanding of technology 
education and related concepts. 
4. The time and resources available to the researcher limited the depth and breadth 
of this study. 
Basic Assumptions of the Study 
This study assumed that: 
1. Survey respondents put forth a sincere effort to thoroughly read all the 
questions and answer them to the best of their knowledge. 
2. School officials and teachers were open to the use of survey instruments as a 
means of collecting objective research data.   
3. School officials and teachers were open to the concept of integrating 
technology education into the elementary curriculum. 
Methodology 
A self-reporting questionnaire was used to collect data for this research (refer to 
Appendix A).  The questionnaire, developed by the researcher and based on information 
obtained through the literature review, was comprised of three primary sections.  The first 
section requested demographic information from the respondents.  The second section 
collected information regarding the past practices of the respondents with respect to 
ESTE.  The third section requested that the respondents rate several statements describing 
potential institutional, operational, perceptual, and attitudinal barriers to ESTE using a 
five-point Likert scale.  The study was conducted during the spring semester of 2003. 
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Definition of Terms 
1. Curriculum (plural curricula) – a plan of instruction that details what students are 
to know, how they are to learn it, what the teacher's role is, and the context in 
which learning and teaching will take place (NCREL, 2002).  
2. Elementary School Technology Education (ESTE) – “any educational program in 
which children engage in constructional activities designed to help them learn 
about themselves and the world around them” (Foster & Kirkwood, 1997, p. 3). 
3. Industrial Arts – “a study of the changes made by man in the forms of materials to 
increase their values, and of the problems of life related to these changes” (Bonser 
& Mossman, 1923, p. 5). 
4. International Society for Technology in Education (ISTE) – an international 
nonprofit professional organization that promotes appropriate uses of information 
technology to support and improve learning, teaching, and administration in K–12 
education and teacher education (ISTE, 2000). 
5. International Technology Education Association (ITEA) – a professional 
educational association, principal voice, and information clearinghouse devoted to 
enhancing technology education through experiences in schools (K-12).  Its 
membership encompasses individuals and institutions throughout the world with 
the primary membership in North America (ITEA, 2002).  
6. National Education Technology Standards (NETS) – an ISTE initiative focused 
on developing national standards for educational uses of technology that facilitate 
school improvement in the United States (NETS, 2000). 
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7. Technological Literacy – the ability of a person to use, manage, assess, and 
understand technology. A person who is technologically literate understands, in 
increasingly sophisticated ways that evolve over time, what technology is, how it 
is created, and how it shapes and is shaped by society (Dugger, Jr., 2001). 
8. Technology – a purposeful activity relying on the design process and focused on 
meeting needs and solving human problems through the development of products, 
systems or environments (Jones & Cart, 1993, Rennie & Jarvis, 1994). 
9. Technology Education – a component of education that aims to develop 
technological literacy and prepare students for life, work, and informed 
citizenship, and includes appropriate phases for each grade level (ITEA, 2000, 
Kerka, 1994). 
10. Technology Integration – incorporating technology into a curriculum in a manner 
that enhances student learning (Dockstader, 1999). 
11. Vocational Education – organized educational programs which are directly related 
to the preparation of individuals for paid or unpaid employment, or for additional 
preparation for a career requiring other than a baccalaureate or advanced degree 
(‘Lectric Law Library, 2002).  
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Chapter 2 
Review of Literature 
 
This chapter will summarize the researcher’s review of the literature relevant to 
this study and provide background information in the following areas: 
• Technological literacy  
• History of technology education and ESTE 
• Current ESTE perceptions, practices and barriers 
 Technological Literacy 
Technological literacy may be thought of as a continuum on which an individual’s 
level of competence varies in accordance with his/her corresponding life and work roles 
(Kerka, 1994).  In every society and every culture, literate people share a body of 
knowledge that enables them to communicate with each other and comprehend the world 
around them --- a world experiencing accelerating global industrialization, rapid 
population growth, widespread malnutrition, depletion of nonrenewable energy sources, 
and a deteriorating environment (DeVore, 1992).   
The knowledge possessed by a person characterized as literate varies from society 
to society and from era to era, so there is no absolute definition of literacy; however, as 
the twenty-first century unfolds, it has become increasingly evident that literacy must 
include a significant technological component.  Technological literacy encompasses 
knowledge, behavior, and capabilities with respect to man-made technical systems and 
their subsequent impact on human, social, and environmental realms.  These elements 
can be placed along a continuum from low to high, poorly developed to well developed, 
and limited to extensive (DeVore, 1992, NAE, 2001). 
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The current educational reform movement in the United States emphasizes the 
development of a knowledgeable, ethical, progressive, and adaptable workforce.  
National education goals call on educators to ensure that students start school ready to 
learn, perform well in all basic subjects, are more likely to graduate high school, and 
become literate adults with access to lifelong learning opportunities (Cavasos, 1991).  If 
these goals are to be achieved, educators and students must ensure that their shared 
understanding of literacy includes the ability to “comprehend the basic concepts required 
to understand the dynamics, interrelatedness, and impacts of technical means at all levels 
of society and the natural environment” in order to be prepared to “function in the 
economic realm” (DeVore, 1992, p. 61). 
National and state standards for technology education generally agree that 
technological studies are appropriate for all individuals --- at all grade levels --- and 
should include:  
• Designing, developing, and utilizing technological systems 
• Open-ended, problem-based design activities 
• Applying technological knowledge and processes to real world experiences 
using up-to-date resources 
• Working individually as well as in a team to solve problems (WI DPI, 1998, 
p. 1, ITEA, 2002). 
How theses elements of technology education should be integrated into 
elementary and secondary school curricula is a subject of often-heated debate among 
today’s educators.  Some argue that technology education is a methodology rather than a 
content area.  Others claim that, although it affects and incorporates other disciplines 
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such as the humanities, the sciences, and mathematics, technology education is a separate 
and distinct subject area.  Regardless of the position maintained by any given educator 
with respect to technology education, the state and national standards for technological 
literacy clearly include performance indicators beginning at the elementary level and 
continuing throughout the K-12 educational experience (ISTE, 2000, WI DPI, 1998).  
Historical Overview of Technology Education and ESTE 
In order to appreciate its role within the context of general education, it is 
beneficial to examine technology education’s evolution as a field of study and a 
professional discipline.  This brief historical overview will describe the evolution of 
technology education and ESTE through the generally accepted developmental phases 
consisting of manual skills training, manual arts, industrial arts and technology education.  
Although the origin of technology education in the United States is often thought 
to have sprung from pedagogical ideologies prevalent in the late 1800’s and early 1900’s, 
its historical roots can arguably be traced back to the early days of human kind (Foster, 
1995, Phillips, 1985).  As human activity progressed from a predominantly survival 
oriented existence to the development of diverse civilizations and associated economies, 
the ways in which skills and knowledge were transferred also evolved (MacDonald & 
Zargari, 1994, Phillips, 1985).    
During prehistoric times--spanning the Old Stone Age, Neolithic Period, Bronze 
Age, and Iron Age--early work education focused on procuring and preparing food, 
providing shelter, and making tools and weapons.  Individuals learned through imitation, 
trial-and-error, and planned experiences.  Accordingly, parent-child relationships were 
important as children were taught how to use their minds as well as their hands.  As the 
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science of metallurgy advanced, tools and weapons become more sophisticated and, with 
the beginning of agriculture, humankind began to take control over time and place utility 
with respect to the food supply. With the specialization of production skills and 
techniques came the concept of apprenticeships, as craftsman sought to preserve and 
perpetuate their livelihoods (DeVore, 1980, MacDonald & Zargari, 1994).   
During the middle ages (circa, 500 to 1500 A.D.), nobility and religious leaders 
were the predominant driving force behind educational endeavors, creating a clear and 
accepted distinction between the classical liberal arts approach to education and the 
apprentice or manual training system, which became the primary educational system of 
the working class (DeVore, 1980).  As industrialization emerged, members of the 
working class gained access to the rapidly advancing technologies of the day, 
accumulating wealth and influencing social reformation.  Educational reformers such as 
John Comenius (Moravia),  Johann Pestalozzi (Switzerland) and Freiderich Froebel 
(Germany) gained prominence, emphasizing the importance of educating the whole child 
by simultaneously focusing on mental, manual and spiritual learning.  The concept of 
manual arts emerged from this synergistic educational approach, promoting manual skill 
development both as means for production and as a mechanism for learning (MacDonald 
& Zargari, 1994, Phillips, 1985). 
In 1837, Froebel founded what was believed to be the first kindergarten.  Located 
in Blakenburg, Germany, the school’s curriculum was comprised of games, play, stories 
and crafts designed to stimulate imagination and develop psychomotor skills.  The 
Prussian government closed the kindergartens by 1848, claiming that Froebel’s methods 
were detrimental to child development.   
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After the German Revolution, many Germans emigrated to the United States, 
including women trained in the Froebel system of education.  These women were 
primarily responsible for introducing the kindergarten concept in the United States.  
Margarethe Schurz is credited for establishing the first formal kindergarten, a private 
school located in Watertown, Wisconsin.  In 1873, William Harris, Superintendent of 
Schools in St. Louis, was first to incorporate kindergarten into the public school system 
(Shapiro, 1983). 
The importance of manual training and manual arts was further advanced by the 
Russian system of skill training and the Swedish Sloyd movement.  In the mid- to late 
1800’s, Victor Della Vos spearheaded the development of the Russian system of tool 
instruction at the Russian Imperial Technical School in Moscow.  The system was 
designed to teach aspiring engineers the manual tool skills required by their occupations. 
Contrary to the lengthy apprenticeship methodology, the Russian system introduced an 
efficient, laboratory-based approach to instruction involving systematic exercises and 
model building within a curriculum focused on materials, processes, tools, and the skilled 
trades. 
At the Philadelphia Centennial Exposition in 1876, an exhibit showcasing the 
work of Della Vos’ students attracted the attention of several prominent American 
Educators, including John Runkle of the Massachusetts Institute of Technology (MIT) 
and Calvin Woodward of Washington University.  Subsequently, MIT’s School of 
Mechanic Arts and Washington University’s Manual Training High School were opened 
in 1877 and 1879, respectively.  These schools provided high school level preparatory 
courses to both college bound engineering students and those desiring the technical skills 
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required for direct employment in the skilled trades.  By the early 1900’s, several 
publicly-funded manual training high schools had been established in the United States, 
leading to the widespread acceptance of shop work as a subject of study in the general 
high school curriculum (Phillips, 1985, Virginia Tech, 2002).   
Evolving from the cottage industries of the isolated rural areas of Sweden, the 
Sloyd movement embodied home craft activities culminating in the production of useful 
artifacts.  The tool-oriented activities were structured to promote purposeful tasks 
employing the habits of order, exactness, cleanliness, industry and perseverance.  The 
Sloyd system emphasized woodworking and was introduced into elementary schools to 
help children develop cognitive and motor skills.  In the late 1800’s, Otto Salomon 
established the Sloyd School at Nääs, which focused on general education rather than the 
skilled trades (Barella & Wright, 1981).  In 1888, Gustav Larsson, a leader in the Sloyd 
movement, introduced Sloyd methods to elementary school teachers in Boston.  By 1890, 
he had established Boston’s Sloyd Training School, which was largely responsible for the 
rapid proliferation of the Sloyd system throughout the United States, especially in the 
elementary schools (Phillips, 1985). 
The teaching of ESTE in the United States also began during the late 1800’s and 
early 1900’s.  It was thought that an industrial education provided a foundation for 
further educational or training endeavors and instilled the idea of the constructive use of 
leisure time (Kirkwood, 2000, Zuga, 2002).  More a product of the convergence of 
previous educational philosophies than the continuation of single pedagogical movement, 
early industrial arts education was controversially characterized as both a subject area and 
a teaching methodology (Foster, 1995). 
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Industrial arts education for elementary schools was originally designed for both 
boys and girls and, like the Froebel-inspired kindergartens, incorporated games, stories, 
and crafts to stimulate imagination and develop psychomotor skills.  This learning 
environment incorporated elements such as free self-expression, creativity, social 
participation, and motor expression.  Although these programs were often categorized as 
industrial education, the term ‘industrial’ was used within the context of being occupied 
or industrious, rather than being associated with a trade.  The focus was on the mind and 
character of the student in order to develop skills that would improve the quality of life 
regardless of the ultimate employment situation (Shapiro, 1983). 
There was a time when women who were interested in domestic arts and men 
interested in manual training were united under the blanket classification of manual 
training.  This allowed female elementary school educators to make contributions to 
curricula in the areas of manual training, industrial education, and industrial arts.  By the 
late 1800’s, industrial education and manual training had become fairly commonplace in 
elementary schools and teacher education programs were being initiated that included 
manual training and Swedish Sloyd-inspired practices (Zuga, 2002). 
During the early 1900’s, the trend toward legislating vocational education served 
to further redefine manual training.  With legislation, such as the Smith-Hughes National 
Vocational Education Act of 1917, the opportunity for Federal funding fueled a 
politically powerful vocational education movement uniting educators of agriculture, 
home economics, and business (Prentice Hall, 1998).   As a result, the term ‘industrial’ 
became synonymous with an associated occupation or trade.  While the quest for Federal 
funding steered the agenda of vocational/industrial educators toward direct employment 
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preparation curricula, elementary teachers continued to practice manual training for the 
purpose of enhancing liberal education endeavors.  This movement gained momentum 
and evolved into what is now typically referred to as industrial arts. 
Social reconstructionists, promoted by educational progressives such as John 
Dewey, challenged what was perceived to be the too-liberal and isolated elementary 
education system, arguing that the artificial school environment was miseducative in that 
children were not being taught the values and issues that would confront them as adults 
(Barella & Wright, 1981).  Dewey opposed authoritarian methods; however, he did not 
advocate lack of guidance and control. He criticized education that emphasized amusing 
the students and keeping them busy, as well as education that was oriented toward pure 
vocational training (Virginia Tech, 2002).  He “placed the study of industry and the social 
implications of the industrial culture as central to the educational process” (Phillips, 
1985, p. 16). 
As a result of the established practices of industrial education in elementary 
schools and the influence of Dewey upon educators in general, industrial arts was given a 
place in the schools but gradually drifted away from the study of the relationship of 
industry to society and more toward the teaching of vocational skills.  This pattern of 
grouping together educators interested in related forms of industrial education continues 
today as teacher training programs struggle to gain access to Federal funds and achieve 
efficiencies in operating multiple programs.  Today’s technology education teachers are, 
by and large, trained through the same courses and texts used by vocational students 
(Zuga, 2002). 
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In their landmark publication, Industrial Arts for Elementary Schools (1923), 
Columbia University Teachers College faculty members, Frederick Bonser and Lois 
Mossman defined industrial arts as the “study of changes made by man in the forms of 
materials to increase their values, and of the problems of life related to these changes” (p. 
5).  Committed to systematizing the study of industrial arts at the elementary school level, 
Bonser and Mossman promoted industrial arts as an essential part of every child’s 
schooling.  They claimed that manual training alone was inadequate because it failed to 
recognize and nurture the child’s individuality, emphasizing the completion of a project 
rather than focusing on the child’s development.  The Bonser-Mossman philosophy has 
since been inaccurately characterized as promoting a dichotomy between vocational 
education endeavors and industrial arts; however, both were in favor of vocational 
training for students who had completed industrial arts in elementary school (Foster, 
1995).   
During the period following World War II, efforts to develop meaningful and 
cohesive industrial education curriculum began to escalate.  In 1947, William E. Warner, 
an Ohio State University educator and one of the first people to use the word 
‘technology’ in the industrial arts era, published a proposal entitled, A New Industrial 
Arts Curriculum.  Developed as a presentation for the American Industrial Arts 
Association’s first annual conference in Columbus, Ohio, it later evolved into a concept 
known as A Curriculum to Reflect Technology (Phillips, 1985, Virginia Tech, 2002).  
Warner presented industrial arts as a distinct subject and identified five areas of the 
curriculum:  communications, construction, power, transportation, and manufacturing 
(Phillips, 1985).   
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In 1981, twenty-one educators from the fields of industrial arts and technology 
education assembled in West Virginia to discuss and reconcile differences in the 
curriculum being offered at schools throughout the United States.  Known as the 
Jackson’s Mill Industrial Arts Curriculum Theory, the document created at this meeting 
identified the four curriculum areas still used by technology educators today:  
communication systems, construction systems, manufacturing systems, and transportation 
systems (MacDonald & Zargari, 1994). 
Current ESTE Perceptions, Practices, and Barriers 
Although there exists evidence that educators recognize the importance of ESTE 
(Kirkwood, 2000, Wentz & Wentz, 1995, Daugherty, Hill, & Wicklein, 1996), successful 
implementation is often hampered by both external and internal barriers.  During the past 
three decades, educators have devised many and varied approaches to technology 
education curricula, programs and facilities.  One deciding factor in the successful 
implementation of a technology education program is the presence of a coherent and 
supported district-wide strategy with respect to the associated infrastructure, funding, 
equity, and maintenance components (Kirkwood, 2000, Means & Olson, 1995).   
Historically, efforts to implement technology education have often met with 
resistance because administrators, teachers, or ancillary staff did not understand its 
mission and purpose (Daugherty, Hill, & Wicklein, 1996).  Confusing technology use 
with technology education, education professionals often rely on a technology specialist 
to integrate technology into the curriculum.  As a result, the ensuing design of the 
technology program is driven by the availability of new technologies rather than by 
pedagogical need (De Pommereau, 1997, Friedman, 1994). 
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Closely linked to the strategic challenges to technology education program  
implementation is the proliferation of misperceptions regarding the definition of 
technology education as a subject area and the associated opinions as to where and how it 
should be taught.  Although significant efforts have been made recently to expose 
education professionals to technology education, the literature suggests that technology 
education is commonly thought of as shop or industrial arts.  Some educators view 
technology education as a vocational endeavor, while others believe that it is more 
closely aligned with science and engineering curricula.  Still others promote the 
integration of technology education into mathematics, science, social studies and other 
more contemporary subjects (Clark, 1989).   
While divergent and contradictory perceptions have the potential to negatively 
influence school decision-makers in matters pertaining to technology education, one 
recent study found that education professionals are in general agreement about the 
purpose and value of technology education and collectively support such programs 
(Daugherty, Hill, & Wicklein, 1996).  Although limited in that it focused on the 
perceptions of teachers, principals, and counselors from schools with technology 
education programs deemed exemplary by the researchers, the results of the study 
contradict preceding literature supporting the premise that education professionals do not 
collectively understand and support technology education.   
This premise was also challenged by the results of a recent study of the 
perceptions of beginning teachers toward ESTE which found that “there is little 
indication that apathy of support from parents, administrators, or other teachers is 
considered to be a major barrier to implementing ESTE.” (Kirkwood, 2000, p. 112).   
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Although the literature indicates a lack of agreement among field scholars 
regarding the existence of a common understanding of technology education by 
education professionals, recent evidence suggests that, even if such an understanding 
does exist, it does not ensure support of ESTE programs in practice.  In his study of the 
perceptions of beginning teachers toward ESTE, Kirkwood found that over half of the 
survey respondents reported lack of funding, insufficient facilities, and time constraints 
as the most prevalent barriers to successful ESTE program implementation.  And while 
his survey response rate was only 34.5%, 72% of the respondents reported that they had 
taken at least one undergraduate course in technology education, indicating a basic 
knowledge of the field and subsequent response credibility (Kirkwood, 2000). 
This review of literature suggests a need for continued research into the barriers to 
successful technology education program implementation.  With respect to general 
technology education programs, existing studies have produced inconsistent and, in some 
cases, contradictory results, while the current research focused solely on ESTE program 
implementation has been limited in both scope and response rate. 
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This chapter will describe the following elements of the study: 
1. The nature and selection of the subject population used in the study. 
2. The instrument used to collect data for the study. 
3. The procedures used to administer the study, including appropriate approvals, 
logistical considerations, survey administration/follow-up, and data analysis. 
As indicated earlier, this study was designed to identify the primary barriers to 
integrating technology education into elementary school curricula as perceived by 
elementary school teachers in the Eau Claire Area School District.  The objectives of the 
study included: 
1. The identification of institutional, operational, perceptual, and attitudinal 
barriers to implementing ESTE. 
2. The prioritization of the identified barriers based on the degree to which each 
constraint impedes the district’s technology education integration efforts. 
3. The development of recommendations for a course of action that may be 
useful to teachers, administrators and other school decision makers in 
removing the barriers to ESTE. 
Description of the Subjects  
The subject pool selected for inclusion in this study was comprised of all the K-5 
classroom teachers employed by the Eau Claire Area School District, excluding 
specialists, resulting in a sample size of 249.  Faculty information obtained from 
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individual school websites was used to assemble a preliminary list of potential study 
participants.  The actual number of surveys distributed at each school was then 
determined by the respective school principals or authorized designees.  Schools that 
participated in the study are listed below: 
1. Cleghorn – S10434 County Road HH/I, Eleva, WI 54738 
2. Flynn – 1430 Lee Street, Eau Claire, WI 54701 
3. Lakeshore – 711 Lake Street, Eau Claire, WI 54703 
4. Lincoln – 400 Cameron Street, Eau Claire, WI 54703 
5. Little Red – W3380 State Road 37, Eau Claire, WI 54701 
6. Locust Lane – 3245 Locust Lane, Eau Claire, WI 54703 
7. Longfellow – 500 Balcom Street, Eau Claire, WI 54703 
8. Manz – 1000 East Fillmore Avenue, Eau Claire, WI 54701 
9. Meadowview – 4714 East Fairfax Street, Eau Claire, WI 54701 
10. Northwoods – 3600 Northwoods Lane, Eau Claire, WI 54703 
11. Putnam Heights – 633 West MacArthur Avenue, Eau Claire, WI 54701 
12. Robbins – 3832 East Hamilton Avenue, Eau Claire, WI 54701 
13. Roosevelt – 3010 Eighth Street, Eau Claire, WI 54703 
14. Sam Davey – 3000 Starr Avenue, Eau Claire, WI 54701 
15. Sherman – 3110 West Vine Street, Eau Claire, WI 54703  
Instrumentation  
The instrument used to collect data for this study was a survey designed by the 
researcher to elicit specific information from area elementary school teachers concerning 
the perceived barriers to implementing ESTE in their classrooms. The survey consisted of 
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a two-page self-report questionnaire divided into three sections (refer to Appendix A).  
The first section asked for demographic information including age, gender, years of 
professional teaching experience, and the highest educational degree attained.  The 
second section collected data regarding the respondents’ current practices with respect to 
ESTE.  The remaining section consisted of several statements describing general 
perceptions regarding technology education.  Both Sections 2 and 3 included statements 
that eluded to potential operational, perceptual, and attitudinal barriers identified through 
research conducted for the literature review included in this study.  Study participants 
were instructed to read each statement pertaining to the identified barriers to ESTE 
implementation and rate each item using a five-point Likert scale including the following 
available responses:  1 = strongly disagree, 2 = disagree, 3 = undecided, 4 = agree, 5 = 
strongly agree. 
To ensure that the survey instrument had favorable content validity for this 
application, its content was derived from current professional literature pertaining to 
technology education.  It could be argued that virtually all the sources cited in this study 
provided insights into the barriers to ESTE implementation described on the survey 
instrument.  More specifically, however, survey items were drawn from instruments used 
by Kirkwood (2000), which collected data regarding the status of ESTE as perceived by 
beginning teachers, and Hill, Wicklein, & Daugherty (1996), which identified the 
perceptions of technology education teachers, administrators, and guidance counselors 
regarding the current trends in technology education.   
Other resources of note include studies by Addison, P., Ertmer, P. A., Lane, M., 
Ross, E., & Woods, D. (1999), Brooker, R. & MacPherson, I. (2000), and Wright, M. D. 
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(1999), which provided additional critical elements reflected in the design and contents of 
the survey instrument used for this study.   
Procedure  
Prior to initiating the study, approval of the survey instrument was solicited from 
the Eau Claire Area School District (ECASD) Executive Director of Student Services, as 
directed by the district superintendent.  Upon approval of the survey instrument, the 
Executive Director of Student Services sent a memorandum, via electronic mail, to each 
of the ECASD elementary school principals, explaining the general purpose of the study 
and authorizing the researcher to commence with the distribution of the surveys.   The 
researcher then contacted each of the school principals, via telephone, to discuss the 
purpose of the study, general survey administration procedures, and how the data would 
be used.  
Distribution of the surveys commenced on February 28, 2003 and terminated on 
March 3, 2003.  The surveys were hand-delivered, by the researcher, to each participating 
school and distributed to the potential respondents by the principal or a designee.  Each 
survey was accompanied by a one-page cover letter describing the purpose of the study 
and general instructions (refer to Appendix B).  To ensure respondent anonymity, names 
were not requested on the survey and self-addressed envelopes were provided.  Survey 
participants were asked to seal the completed surveys in the supplied envelopes and 
return them, within five business days of receipt, to a common collection envelope 
residing in the school’s office.   
Approximately three days prior to retrieving the completed surveys, the 
researcher sent a memorandum, via electronic mail, to the principals of the participating 
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schools reminding them of the survey completion deadline along with a request that the 
memorandum be forwarded to each of the potential survey respondents (refer to 
Appendix C).  The school secretaries were then contacted, via telephone, to verify that 
the memorandum was forwarded to the potential survey respondents. 
The researcher retrieved the surveys from the participating schools on March 7 
and March 10, 2003.  Upon conclusion of the data collection process, a memorandum 
was sent, via electronic mail, to the principals of the participating schools thanking them 
for their participation (refer to Appendix D).  
Data Analysis  
The returned surveys were reviewed for completeness and those deemed unusable 
were excluded from further analysis.  The Statistical Package for Social Sciences (SPSS) 
software was used to summarize the data (e.g., compute means and standard deviations), 
determine whether there were significant differences between demographic groups (e.g., 





Rate of Response 
As stated previously, the sample for this study was comprised of the entire 
population of K-5 classroom teachers employed by the Eau Claire Area School District, 
excluding specialists, resulting in a sample size of 249.  Of the 249 surveys distributed, 
68 usable surveys were returned, resulting in a response rate of 27.3%.   
Descriptive Statistics 
The demographic data collected in the Section 1 of the survey provided discrete 
variables describing existing differences between the respondents regarding age, sex, 
years of professional teaching experience, grade(s) currently taught, and the highest 
educational degree attained.  Multiple-choice items were used to collect this information, 
creating data at the nominal scale of measurement.  Table 1 shows a comparison between  
the total number (frequency) of male and female survey respondents.  In Tables 2-5, 
demographic data are described by tabulating the total number of each response and the 
corresponding percentage of the total number of responses for that survey item.  The 




























































































































































































































In Sections 2 and 3 of the survey, items regarding the opinions of respondents 
were measured using a five-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = 
undecided, 4 = agree, 5 = strongly agree), creating data at the numerical scale of 
measurement.  The items in Section 2 pertained to the respondents’ opinions regarding 
current ESTE practices.  The items in Section 3 pertained to the respondents’ general 
perceptions regarding ESTE.  As shown in Tables 6-7, the mean response and associated 
standard deviation was calculated for each survey item.  This data was initially tabulated 
into a list of items ranked by the mean response for each item.   Appendix E includes 
individual response data for the survey items shown in Table 6 (perceptions regarding 
current ESTE practices).  Appendix F includes individual response data for the survey 
items shown in Table 7 (general perceptions regarding ESTE). 
Table 6 
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Table 7 - continued 
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Through the application of inferential statistics, the differences between the mean 
scores of demographically different groups were examined to determine if they were 
statistically significant and potentially generalizable to a population larger than the 
sample included in the study.  A t-test for equality of means was used to determine if the 
differences in the mean responses were statistically significant. 
One such comparative analysis evaluated the difference between the opinions of 
males and females with respect to ESTE.  Of the 32 survey items (excluding 
demographic information), corresponding t-test scores indicated a statistically significant 
difference between the responses of male and female participants in two cases, with two 
others being fairly close to the .05 limit for statistical significance.  The mean responses, 
standard deviations, t-test scores and frequencies (N) of male and female respondents for 
these four survey items are shown in Tables 8 and 9.  Refer to Appendix G for detailed 
statistical information regarding the comparison of male and female responses to all of 
the Section 2 and 3 survey items. 
Table 8 
 




































Table 8 - continued 
 
Technology education should be viewed as a 
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Note:  A t-test score less than or equal to .05 indicates statistical significance. 
 
Another comparative analysis evaluated the differences of opinions regarding 
ESTE between groups of individuals with differing levels of education.  Although the 
survey provided respondents with three selections regarding educational level (bachelor’s 
degree, master’s degree, and doctoral degree), no participants indicated an educational 
level beyond the master’s degree.  Therefore, a t-test for equality of means was used to 
determine statistical significance, since the comparison involved two groups rather than 
three.  
None of the t-test scores indicated a statistically significant difference of opinion 
between groups regarding the responses to the Section 2 and 3 survey items; however, the 
scores were close to .05 in seven cases, as shown in Table 10.  Refer to Appendix H for 
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detailed statistical information regarding the comparison of Section 2 and 3 survey item 
responses by individuals with differing levels of education. 
Table 10 
 
Educational Level Comparison – Response Differences Approaching Statistical 
Significance 
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Note:  A t-test score less than or equal to .05 indicates statistical significance. 
 
A final comparative analysis evaluated the differences of opinions regarding 
ESTE between groups of individuals with differing levels of teaching experience.  An 
analysis of variance was used to determine the statistical significance of the differing 
responses between groups.   
The survey provided respondents with six choices corresponding to varying levels 
of teaching experience.  They were:   less than 5 years, 5-10 years, 11-15 years, 16-20 
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years, and 26 or more years.  However, due to the low frequencies of response for some 
of the work experience categories, the analysis of variance was conducted on the basis of 
the following three categories:  10 years or less, 11-20 years, 21 years or more. 
As shown in Table 11, the analysis of variance indicated a statistically significant 
difference between experience levels in one case.  Table 12 provides data for four other 
cases in which the analysis of variance yielded a score fairly close to .05.  Refer to 
Appendix I for detailed statistical information regarding the comparison of Section 2 and 
3 survey item responses by individuals with differing levels of teaching experience. 
Table 11 
 
 Level of Teaching Experience Comparison  – Statistically Significant Response 
Differences 
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to implement ESTE. 
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dTable 12 - continue
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As stated in Chapter 1, despite the existence and widespread acceptance of the 
national K-12 technology education standards, relatively few school districts are actively 
implementing ESTE programs when compared to similar programs implemented at the 
secondary level.  Existing literature cites a general lack of financial and operational 
support by school administrators and ancillary staff, along with divergent, often 
contradictory views regarding technology education as possible causes for this lack of 
coordination between primary and secondary technology education curricula.   
The purpose of this study was to identify the primary barriers to integrating 
technology education into elementary school curricula, as perceived by elementary 
school teachers in the Eau Claire Area School District.  Specifically, the objectives of the 
study were to: 
1. Identify institutional, operational, perceptual, and attitudinal barriers to 
implementing technology education at the elementary level. 
2. Prioritize the identified barriers based on the degree to which each constraint 
impedes the district’s technology education integration efforts. 
3. Recommend a course of action that may be useful to teachers, administrators 
and other school decision makers in removing the barriers to technology 




Based on an analysis of the results outlined in Chapter 4, the most prevalent 
barriers to ESTE are as follows: 
• Elementary school teachers share a common perception that their pre-
service training did not place sufficient emphasis on technology education 
and, although many attempt to teach ESTE, they feel they lack sufficient 
expertise to do so. 
• Although elementary school teachers seem to agree that their 
administrators understand and support technology education, additional 
financial resources and facilities are required in order to more effectively 
teach ESTE. 
• Elementary school teachers share a general uncertainty with respect to the 
role that technology education should play in the elementary curriculum. 
 The survey instrument used for this study was comprised of three sections.  The 
first section asked for demographic information.  The second section collected data 
regarding the respondents’ perceptions regarding current practices with respect to ESTE.  
The third section collected data regarding the respondents’ general perceptions regarding 
technology education.  A five-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = 
undecided, 4 = agree, 5 = strongly agree) was used to measure the participants’ reactions 
to the statements in Sections 2 and 3 of the survey.   Demographic information was used 
for comparative analyses of mean responses between specific groups.  
Conclusions 
Although 97% of the elementary school teachers responding to the survey 
expressed confidence in their understanding of the meaning and purpose of technology 
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education, only 68% indicated that they included ESTE in their classrooms and, 
curiously, 60% did not feel they possessed the expertise required to do so.  Accordingly, 
42% of respondents indicated that they did not receive adequate pre-service training in 
ESTE.   
One possible explanation for this perceived lack of expertise in ESTE may be the 
fact that 59% of the respondents were 46 years of age or older and may have received 
their initial teacher training at a time when technology education was focused primarily 
on vocational educators.  However, even with the recent proliferation of K-12 
technological literacy standards at the state and national levels, there is little evidence that 
technology education has been elevated to content area status.  Therefore it is unlikely 
that even today’s graduates of elementary school teacher education programs are 
receiving substantial technology education training. 
These statistics suggest that, while a significant number of elementary school 
teachers in the ECASD support technology education and are attempting to teach it, there 
exists a need for ongoing training in order to compensate for a lack of pre-service 
training.  Given that fact that an impressive 81% of survey respondents indicated that 
they received periodic in-service training to support ESTE, it appears that an attempt is 
being made to close this knowledge gap.  Whether this effort is being initiated at the 
district level or school-by-school invites further investigation.  School decision-makers 
are encouraged to seek out best practices at individual schools and ensure that they are 
incorporated into district-wide initiatives. 
The mean responses to the survey reflected considerable agreement among 
ECASD elementary school teachers with respect to the belief that their administrators 
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understand the meaning and purpose of technology education and support its 
implementation at the elementary level;  however, the results also indicated that many 
respondents were uncertain as to whether or not such support is evident in practice.  
While 37% of respondents indicated that they did not have adequate financial support to 
implement ESTE, another 16% were unsure.  In terms of facilities, 43% of the 
respondents  indicated that they did not have adequate classroom space to implement 
ESTE and 10% were unsure.  These percentages seem comparatively high, considering 
that 81% of respondents indicated that their administrators understand the meaning and 
purpose of technology education and 78% indicated that their administrators support the 
implementation of ESTE. 
As stated in Chapter 4 (Results), in addition to examining the overall mean 
responses to the survey statements, inferential statistics (t-test and analysis of variance) 
were used to determine if the differences between the mean responses of demographically 
different groups were statistically significant.  Such comparisons were made regarding 
gender, level of education and years of experience. 
When comparing the mean responses of male and female elementary teachers, a 
statistically significant difference of opinion was found in terms of technology 
education’s role in elementary education (males-4.84; females-3.85).  While both 
demographic groups indicated relative agreement that technology education is an 
important part of elementary education, males expressed a significantly higher level of 
agreement with less variance between respondents.  Regarding the issue of whether or not 
technology education should be viewed as a core subject in elementary school, again, 
males expressed a significantly higher level of agreement with less variance between 
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responses than did females.  On this particular issue, the mean response of females 
reflected a general level of uncertainty (males-3.75; females-3.00).   
Although a t-test score of less than or equal to .05 indicates statistical 
significance, there were two cases in which the differences of opinions between male and 
female respondents were very close to this numerical guidepost.  While both male and 
female respondents indicated confidence in their understanding of the meaning and 
purpose of technology education, males were significantly more confident (males-4.54; 
females-4.20).  Although, in and of itself, this difference may not be noteworthy, it could 
provide insight into the other differences of opinion between male and female elementary 
teachers discussed above.   
Another borderline case involved the issue of whether or not secondary educators 
have primary influence over technology education curriculum.  In this instance, male 
respondents appeared to believe much stronger than females that secondary educators are 
driving the technology education curriculum. 
Because this study focused on a single school district and had a fairly low 
response rate of 27.3%, care must be taken when attempting to generalize any of the 
results to a larger population.  In a study such as this, which attempts to measure 
perceptions and attitudes, the existence of extraneous variables affecting the participants’ 
responses is an unavoidable reality.  Socioeconomic background, cultural upbringing, 
types of educational experiences, personal interests, and a predisposition to certain 
aptitudes are but a few of the elements that may potentially affect an individual’s 
attitudes and perceptions.  However, the data suggest a potential trend with respect to the 
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differences between the opinions of male and female elementary teachers regarding the 
importance of technology education at the elementary level which merits further study. 
When evaluating the differences of opinions regarding ESTE between groups of 
individuals with differing levels of education, no respondents indicated a level of 
education beyond a master’s degree.  Therefore, the inferential statistical analysis utilized 
the t-test to compare the mean response differences between individuals with bachelor’s 
degrees and master’s degrees.  It is important to note that none of the mean responses 
resulted in a t-test of less than or equal to .05; however, a few borderline cases are worthy 
of mention.  For instance, respondents with master’s degrees tended to agree, to a greater 
extent than their colleagues with bachelor’s degrees alone, that they have adequate 
financial support and classroom space for teaching ESTE and that they have significant 
control over the curriculum they teach.   By contrast, respondents with bachelor’s degrees 
alone tended to agree, to a greater extent than those possessing master’s degrees, that 
there exists substantial research supporting ESTE and that computer literacy is the 
primary goal of ESTE. 
While the data pertaining to the trends mentioned above are insufficient to use as 
a basis for drawing any solid conclusions with respect to this study, the relatively low t-
test scores suggest that educational level may have an impact on the way elementary 
school teachers view ESTE, but further study would be necessary in order to confirm that 
such a relationship exists. 
The final comparison described in Chapter 4 evaluated the differences of opinions 
regarding ESTE between groups of teachers with differing levels of teaching experience.  
Since this analysis involved more than two discrete groups, an analysis of variance was 
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used as a measure, with a score of less than or equal to .05 indicating statistical 
significance.  In only one case was the difference between the mean responses of the 
three teaching experience categories statistically significant.  The mean scores of 
respondents with 21 or more years of teaching experience suggested a higher level of 
confidence in their familiarity with the Wisconsin standards for technological literacy 
than did those in the either the 11-20 years or less than 10 years categories.  The mean 
scores of respondents with 21 or more years of teaching experience also suggested a 
higher level of confidence in their familiarity with the national standards for 
technological literacy than did the respondents in the other two categories; however, the 
analysis of variance score for the responses to this survey item indicated that it was a 
borderline case (.073) and not statistically significant for the purposes of this study.   
Recommendations 
At the core of all of the barriers identified above is a need for more teacher 
training with respect to ESTE.  While elementary school teachers appear to understand 
the meaning and purpose of technology education, the literature and survey results 
suggest that there may be confusion as to how it should be integrated into existing math, 
science, social studies, and language arts curricula.   
Much time and energy has been expended on the debate over whether technology 
education is a content area or a methodology.  As discussed in Chapter 2, the literature 
provides support for approaching technology education, at least at the elementary level, 
as both content and method.  It is recommended that school decision-makers implement 
formal, ongoing teacher training programs that reflect an integrated approach to 
technology education, exploiting its emphasis on hands-on, minds-on problem solving to 
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enhance the teaching of all traditional subject areas.  It cannot be assumed that newly-
graduated elementary teachers received adequate technology education training during 
their career preparation.  It is also recommended that integrated technology education be 
part of a district-wide strategy for ensuring that students achieve the K-12 standards for 
technological literacy.   
An institutionalized and operational strategy for integrated technology education 
teacher training and curricula delivery would also enhance the efficiency with which 
school resources – namely time, money, and facilities – are used.  It would help bridge 
the disconnect that often exists between primary and secondary curricula in terms of how 
technology education is accomplished, which often results in redundant and/or obsolete 
course offerings and inefficient use of equipment, facilities and supplies.  
Finally, it is recommended that school decision-makers measure the effectiveness 
of their technology education integration strategy through the formal assessment of 
student technological literacy competencies.  The standardized testing instruments 
currently used lack specificity in terms of measuring the achievement of accepted 
technological literacy standards, creating the need to assess such competencies 
separately. 
A district-wide technology education strategy would result in a more logical flow 
to course offerings throughout the K-12 educational experience, allowing students to 
transition from the primary to the secondary level better prepared to make course choices 
aligned with their skills, aptitudes, abilities, and career aspirations.  It is hoped that, 
having been repeatedly exposed to the ways in which technology permeates the society in 
which we live, students will recognize that being able to understand and use technology 
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to increase their capabilities in all aspects of their lives transcends the strictly vocational 
outcome that technological concepts were directed toward in the past.  Technological 
literacy is a vital prerequisite to achieving effective citizenship, which continues to be a 
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?  Male            ? Female 
2. Age: ?  Less than 26          ?  26-35          ?  36-45         ?  46-55           ?  56+ 
 
3. Total years of teaching experience: 
 
?  Less than 5       ?  5-10      ? 11-15      ? 16-20      ? 21-25      ?  26+                
4. Grade currently taught (check all that apply): ?  K            ?  1           ? 2            ?  3            ?  4           ?  5 
 
5. Highest educational degree attained: ?  Bachelor’s  degree         ?  Master’s degree            ?  Doctoral degree 
 
Section 2:  Perceptions Regarding Current Elementary School Technology Education Practices 
For the purposes of this study, please refer to the following research-supported definitions when completing the survey: 
 
? Elementary school technology education (ESTE):  an educational program in which children engage in constructional 
activities designed to help them learn about themselves and the world around them and aimed at developing technological 
literacy in order to prepare them for life, work, and informed citizenship. 
? Technological literacy:   a person’s ability to use, manage, assess, and understand technology in increasingly sophisticated 
ways that evolve over time. 
 
Please place an X in the box corresponding with the single response that best describes your reaction to each statement. 
SD=Strongly Disagree        D=Disagree        U=Undecided        A=Agree        SA=Strongly Agree 
 

























2. I have the expertise required to teach ESTE. 
 
? ? ? ? ? 
3. My current workload precludes me from teaching ESTE. ? ? ? ? ? 
4. I received adequate preservice training to teach ESTE  
 
? ? ? ? ? 
5. I receive periodic in-service training to support ESTE. 
 
? ? ? ? ? 
6. I have the appropriate equipment and supplies to teach ESTE. ? ? ? ? ? 
7. I have adequate financial support for teaching ESTE. 
 
? ? ? ? ? 
8. I have adequate classroom space to implement ESTE. 
 
? ? ? ? ? 
9. There is adequate parental support for implementing ESTE. 
 
? ? ? ? ? 
10. I have significant control over the curriculum I teach. ? ? ? ? ? 
11. My administrators understand the meaning of technology education and its unique 
contribution to children. 
 
? ? ? ? ? 
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ction 3:  General Perceptions Regarding Elementary School Technology Education   
ease select the single response that best describes your reaction to each statement. 

























 Technology education professionals have a clear understanding of the meaning and 












 Technology education is an important part of elementary education. 
 
? ? ? ? ? 
 I understand the meaning and purpose of technological literacy. 
 
? ? ? ? ? 
 I am familiar with the national standards for technological literacy. 
 
? ? ? ? ? 
 I am familiar with the Wisconsin standards for technological literacy. 
 
? ? ? ? ? 
 Technological literacy is important for all individuals. ? ? ? ? ? 
 Technological literacy is important for all age groups. ? ? ? ? ? 
 Technology education should be viewed as a core subject in elementary schools. 
 
? ? ? ? ? 
. Technology education should be viewed as a core subject for grades 6-12. 
 
? ? ? ? ? 
. What is important for boys and girls to know, be able to do, and value about technology 
has yet to be determined. 
 
? ? ? ? ? 
. Secondary educators have primary influence over technology education curriculum. 
 
? ? ? ? ? 
. A child’s interest and motivation in other subject areas may be increased through ESTE. 
 
? ? ? ? ? 
. ESTE provides students with opportunities to apply math concepts and skills. 
 
? ? ? ? ? 
. ESTE provides students with opportunities to apply science concepts and skills. 
 
? ? ? ? ? 
. ESTE provides students with opportunities to apply language arts concepts and skills. 
 
? ? ? ? ? 
. ESTE aids in the development of lifelong learning skills such as problem-solving, creative 
thinking, and self-directed learning. 
 
? ? ? ? ? 
. There exists substantial and irrefutable research supporting ESTE. 
 
? ? ? ? ? 
. The elementary school curriculum is flexible enough to allow for the implementation of 
ESTE. 
 
? ? ? ? ? 
. Computer literacy is the primary goal of ESTE. 
 
? ? ? ? ? 
ank you for taking the time to complete this survey.  Please seal the completed survey in the supplied self-addressed envelop 
d return it to the collection folder located in the school office. 
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Dear Survey Respondent:                                                                                                    
 
Thank you for taking the time to complete this brief, 10-minute questionnaire.  The questionnaire data 
will be used in a University of Wisconsin-Stout graduate research study designed to identify the barriers 
to implementing elementary school technology education (ESTE), as perceived by elementary teachers.  
The study has been reviewed and approved by the Eau Claire Area School District.  
 
Elementary school technology education may be defined as an educational program in which children 
engage in constructional activities designed to help them learn about themselves and the world around 
them and aimed at developing technological literacy in order to prepare them for life, work, and informed 
citizenship.  A person who possesses technological literacy is able to use, manage, assess, and understand 
technology in increasingly sophisticated ways that evolve over time.  The International Society for 
Technology in Education has developed national standards identifying key performance indicators for 
technologically literate students beginning at the end of the second grade.  However, little research has 
been done with respect to identifying the barriers to implementing ESTE.   
 
The sample group selected for participation in this study is comprised of all K-5 classroom teachers 
employed by the Eau Claire Area School District, excluding specialists.  The results of this study will be 
used to assist educators, administrators and community leaders as they collaboratively address the long-
term educational needs of children with respect to technological literacy.  The results will also enable 
school decision-makers to target real constraints to ESTE and optimize the allocation of overburdened 
financial and human resources. 
 
By returning this questionnaire, you are giving your informed consent as a participating volunteer in this 
study.  You are implying that you understand the basic nature of the study and agree that any potential 
risks are exceedingly small.  You are also implying that you understand the potential benefits that might 
be realized from the successful completion of this study and that the information is being sought in a 
manner that guarantees anonymity and confidentiality.  You have the right to refuse to participate and 
your right to withdraw from participation at any time during the study will be respected with no coercion 
or prejudice.  The University of Wisconsin-Stout Institutional Review Board for the Protection of Human 
Subjects has approved this survey. 
 
Questions or concerns regarding this research study may be directed to Steve Isaacson (researcher), at 
715-830-0467, or Thor Burntvedt (research advisor), at 715-232-2434.  Questions about the rights of 
research subjects can be addressed to Sue Foxwell, Human Protections Administrator, UW-Stout 
Institutional Review Board for the Protection of Human Subjects in Research, at 715-232-1126. 
 
Please complete the survey, seal it in the supplied self-addressed envelope, and return it to the collection 
folder located in the school office within five business days of receipt.  Again, thank you for your 
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Appendix C 
Subject: Technology Education Graduate Study 
Date: Wed, 05 Mar 2003 10:00:30 -0600 
From: "S. Isaacson" <skylynx@execpc.com> 
To:{name of principal}@ecasd.k12.wi.us 
Dear {name of principal}: 
 
In order to improve the response rate for my technology education survey, I 
would greatly appreciate it if you would forward this reminder to your teachers: 
 
Surveys should be completed and returned to the office by Thursday (3/6). 
They will be collected on Friday (3/7). 
 





UW-Stout School of Graduate Studies 
------------------------------------------------------------------------------------------------------------ 
 
Subject: Technology Education Graduate Study 
Date: Wed, 05 Mar 2003 10:07:57 -0600 
From: "S. Isaacson" <skylynx@execpc.com> 
To:{name of principal}@ecasd.k12.wi.us 
Dear {name of principal}: 
 
In order to improve the response rate for my technology education survey, I 
would greatly appreciate it if you would forward this reminder to your teachers: 
 
Surveys should be completed and returned to the office by Friday (3/7). 
They will be collected on Monday (3/10). 
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 57Appendix D 
 
Subject: Elementary School Technology Education Survey 
Date: Wed, 12 Mar 2003 09:50:33 -0600 
From: "S. Isaacson" <skylynx@execpc.com> 
To: {name of principal}@ecasd.k12.wi.us 
Dear {name of principal}: 
 
On behalf of the UW-Stout School of Graduate Studies, thank you for your  
participation in the elementary school technology education survey.  Please extend my 
thanks to your faculty and staff, as well. 
 
A copy of the completed study will made available to the Eau Claire Area School District 
through Dr. Fred Weissenburger, Executive Director of Student Services. 
 










Section 2 Survey Item Responses – Perceptions Regarding Current ESTE Practices  
 














1  strongly disagree 
 
 
5 7.4 7.4 7.4
2  disagree 12 17.6 17.6 25.0
3  undecided 5 7.4 7.4 32.4
4  agree 34 50.0 50.0 82.4
5  strongly agree 12 17.6 17.6 100.0
Total 68 100.0 100.0
 




















2  disagree 14 20.6 20.6 27.9
3  undecided 8 11.8 11.8 39.7
4  agree 31 45.6 45.6 85.3
5  strongly agree 10 14.7 14.7 100.0



















1  strongly disagree 
 
 
9 13.2 13.4 13.4
2  disagree 18 26.5 26.9 40.3
3  undecided 15 22.1 22.4 62.7
4  agree 13 19.1 19.4 82.1
5  strongly agree 12 17.6 17.9 100.0
Total 67 98.5 100.0
Missing data 1 1.5
Total 68 100.0
 














1  strongly disagree 
 
 
10 14.7 14.9 14.9
2  disagree 18 26.5 26.9 41.8
3  undecided 10 14.7 14.9 56.7
4  agree 25 36.8 37.3 94.0
5  strongly agree 4 5.9 6.0 100.0
Total 67 98.5 100.0














2  disagree 5 
3  undecided 4 
4  agree 46 
5  strongly agree 8 
Total 67 
Missing data 1 
Total 68 1
 









2  disagree 19 
3  undecided 4 
4  agree 31 
5  strongly agree 9 
Total 68 1




















































1  strongly disagree 
 
 
5 7.4 7.4 7.4
2  disagree 20 29.4 29.4 36.8
3  undecided 11 16.2 16.2 52.9
4  agree 29 42.6 42.6 95.6
5  strongly agree 3 4.4 4.4 100.0
Total 68 100.0 100.0
 














1  strongly disagree 
 
 
8 11.8 11.8 11.8
2  disagree 21 30.9 30.9 42.6
3  undecided 7 10.3 10.3 52.9
4  agree 25 36.8 36.8 89.7
5  strongly agree 7 10.3 10.3 100.0



















1  strongly disagree 
 
 
3 4.4 4.4 4.4
2  disagree 9 13.2 13.2 17.6
3  undecided 24 35.3 35.3 52.9
4  agree 26 38.2 38.2 91.2
5  strongly agree 6 8.8 8.8 100.0
Total 68 100.0 100.0
 














1  strongly disagree 
 
 
5 7.4 7.6 7.6
2  disagree 23 33.8 34.8 42.4
3  undecided 8 11.8 12.1 54.5
4  agree 26 38.2 39.4 93.9
5  strongly agree 4 5.9 6.1 100.0
Total 66 97.1 100.0





11.  My administrators understand the meaning of technology education and its  unique 













1  strongly disagree 
 
 
2 2.9 2.9 2.9
2  disagree 4 5.9 5.9 8.8
3  undecided 7 10.3 19.1





5  strongly agree 16 23.5 23.5 100.0
Total 68 100.0 100.0
 













1  strongly disagree 
 
 
2 2.9 2.9 2.9
2  disagree 1 1.5 1.5 4.4
3  undecided 12 17.6 17.6 22.1
4  agree 33 48.5 48.5 70.6
5  strongly agree 20 29.4 29.4 100.0








Section 3 Survey Item Responses – General Perceptions Regarding Practices  
 






















3  undecided 1 1.5 1.5 3.0
4  agree 44 64.7 65.7 68.7
5  strongly agree 21 30.9 31.3 100.0
Total 67 98.5 100.0
Missing data 1 1.5 
Total 68 100.0 
 
2.  Technology education professionals have a clear understanding of the meaning and 






















3  undecided 
 
11 16.2 16.4 22.4
4  agree 42 61.8 62.7 85.1
5  strongly agree 10 14.7 14.9 100.0
Total 67 98.5 100.0
Missing data 1 1.5 



















1  strongly disagree 
 
 
1 1.5 1.5 1.5
2  disagree 5 7.4 7.4 8.8
3  undecided 7 10.3 10.3 19.1
4  agree 36 52.9 52.9 72.1
5  strongly agree 19 27.9 27.9 100.0
Total 68 100.0 100.0
 

















7 10.3 10.3 10.3
4  agree 48 70.6 70.6 80.9
5  strongly agree 13 19.1 19.1 100.0
Total 68 100.0 100.0
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1  strongly disagree 
 
 
2 2.9 2.9 2.9
2  disagree 16 23.5 23.5 26.5
3  undecided 9 13.2 13.2 39.7
4  agree 37 54.4 54.4 94.1
5  strongly agree 4 5.9 5.9 100.0
Total 68 100.0 100.0
 














1  strongly disagree 
 
 
2 2.9 2.9 2.9
2  disagree 16 23.5 23.5 26.5
3  undecided 6 8.8 8.8 35.3
4  agree 38 55.9 55.9 91.2
5  strongly agree 6 8.8 8.8 100.0



















2  disagree 
 
 
3 4.4 4.5 4.5
3  undecided 
 
4 5.9 6.0 10.4
4  agree 40 58.8 59.7 70.1
5  strongly agree 20 29.4 29.9 100.0
Total 67 98.5 100.0
Missing data 1 1.5
Total 68 100.0
 














1  strongly disagree 
 
 
1 1.5 1.5 1.5
2  disagree 8 11.8 11.8 13.2
3  undecided 7 10.3 10.3 23.5
4  agree 30 44.1 44.1 67.6
5  strongly agree 22 32.4 32.4 100.0



















1  strongly disagree 
 
 
2 2.9 3.0 3.0
2  disagree 23 33.8 34.8 37.9
3  undecided 16 23.5 24.2 62.1
4  agree 14 20.6 21.2 83.3
5  strongly agree 11 16.2 16.7 100.0
Total 66 97.1 100.0
Missing data 2 2.9
Total 68 100.0
 














2  disagree 
 
 
5 7.4 7.4 7.4
3  undecided 
 
5 7.4 7.4 14.7
4  agree 34 50.0 50.0 64.7
5  strongly agree 24 35.3 35.3 100.0
Total 68 100.0 100.0
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11.  What is important for boys and girls to know, be able to do, and value about 














1  strongly disagree 
 
 
2 2.9 2.9 2.9
2  disagree 20 29.4 29.4 32.4
3  undecided 21 30.9 30.9 63.2
4  agree 22 32.4 32.4 95.6
5  strongly agree 3 4.4 4.4 100.0
Total 68 100.0 100.0
 














1  strongly disagree 
 
 
5 7.4 7.4 7.4
2  disagree 21 30.9 30.9 38.2
3  undecided 18 26.5 26.5 64.7
4  agree 19 27.9 27.9 92.6
5  strongly agree 5 7.4 7.4 100.0
Total 68 100.0 100.0
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4  agree 41 60.3 60.3 72.1
5  strongly agree 19 27.9 27.9 100.0
Total 68 100.0 100.0
 






















3  undecided 
 
5 7.4 7.4 13.2
4  agree 48 70.6 70.6 83.8
5  strongly agree 11 16.2 16.2 100.0
Total 68 100.0 100.0
 






















3  undecided 
 
8 11.8 11.8 22.1
4  agree 45 66.2 66.2 88.2
5  strongly agree 8 11.8 11.8 100.0



























3  undecided 
 
3 4.4 4.4 5.9
4  agree 48 70.6 70.6 76.5
5  strongly agree 16 23.5 23.5 100.0
Total 68 100.0 100.0
 
17.  ESTE aids in the development of lifelong learning skills such as problem-solving, 






















3  undecided 
 
7 10.3 10.3 16.2
4  agree 42 61.8 61.8 77.9
5  strongly agree 15 22.1 22.1 100.0



















2  disagree 
 
 
4 5.9 6.0 6.0
3  undecided 
 
45 66.2 67.2 73.1
4  agree 17 25.0 25.4 98.5
5  strongly agree 1 1.5 1.5 100.0
Total 67 98.5 100.0
Missing data 1 1.5
Total 68 100.0
 















1  strongly disagree 
 
 
5 7.4 7.4 7.4
2  disagree 16 23.5 23.5 30.9
3  undecided 17 25.0 25.0 55.9
4  agree 26 38.2 38.2 94.1
5  strongly agree 4 5.9 5.9 100.0



















1  strongly disagree 
 
 
3 4.4 4.4 4.4
2  disagree 17 25.0 25.0 29.4
3  undecided 21 30.9 30.9 60.3
4  agree 22 32.4 32.4 92.6
5  strongly agree 5 7.4 7.4 100.0






















1.  I currently include ESTE 













2.  I have the expertise required to 













3.  My current workload precludes me 













4.  I received adequate pre-service 













5.  I receive periodic in-service 













6.  I have the appropriate equipment 













7.  I have adequate financial support 



























9.  There is adequate parental support 













10.  I have significant control over the 













11.  My administrators understand the 
meaning of technology education and 















12.  My administrators support the 






































1.  I understand the meaning and 














2.  Technology education 
professionals have a clear 
understanding of the meaning and 

















3.  Technology education is an 
















4.  I understand the meaning and 















5.  I am familiar with the national 















6.  I am familiar with the Wisconsin 















7.  Technological literacy is important 













8.  Technological literacy is important 













9.  Technology education should be 
















10. Technology education should be 







































11.  What is important for boys and 
girls to know, be able to do, and value 

















12.  Secondary educators have 
















13.  A child’s interest and motivation 
in other subject areas may be 















14.  ESTE provides students with 
















15.  ESTE provides students with 
opportunities to apply science 















16.  ESTE provides students with 
opportunities to apply language arts 















17.  ESTE aids in the development of 
lifelong learning skills such as 
problem-solving, creative thinking, 

















18.  There exists substantial and 













19.  The elementary school 
curriculum is flexible enough to 


















20.  Computer literacy is the primary 












Note:  A t-test score less than or equal to .05 indicates statistical significance. 
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Survey Section 2 Group Statistics – Item Responses by Educational Level 
  















1.  I currently include ESTE 















2.  I have the expertise 













3.  My current workload 
















4.  I received adequate pre-
















5.  I receive periodic in-
















6.  I have the appropriate 
















7.  I have adequate financial 















8.  I have adequate 
















9.  There is adequate 
















10.  I have significant 
















11.  My administrators 























technology education and its 














12.  My administrators 















Note:  A t-test score less than or equal to .05 indicates statistical significance. 
 

















1.  I understand the meaning 
















2.  Technology education 
professionals have a clear 
understanding of the 




















3.  Technology education is 
















4.  I understand the meaning 
















5.  I am familiar with the 
















6.  I am familiar with the 
















7.  Technological literacy is 
 




















important for all individuals. Master’s deg. 37 4.27 .65 
 
8.  Technological literacy is 













9.  Technology education 
should be viewed as a core 


















10.  Technology education 
should be viewed as a core 















11.  What is important for 
boys and girls to know, be 
able to do, and value about 
technology education has 



















12.  Secondary educators 



















13.  A child’s interest and 
motivation in other subject 


















14.  ESTE provides students 
with opportunities to apply 

















15.  ESTE provides students 
with opportunities to apply 















16.  ESTE provides students 
with opportunities to apply 



































17.  ESTE aids in the 
development of lifelong 
learning skills such as 
problem-solving, creative 






















18.  There exists substantial 
















19.  The elementary school 
curriculum is flexible 
enough to allow for the 

















20.  Computer literacy is the 


















Survey Section 2 Group Statistics – Item Responses by Experience Level 
  















1.  I currently include 
ESTE curriculum in my 
classes. 
 
10 years or less 
11-20 years 














2.  I have the expertise 
required to teach ESTE.  
10 years or less 
11-20 years 












3.  My current workload 
precludes me from 
teaching ESTE. 
 
10 years or less 
11-20 years 













4.  I received adequate pre-
service training to teach 
ESTE. 
 
10 years or less 
11-20 years 













5.  I receive periodic in-
service training to support 
ESTE. 
 
10 years or less 
11-20 years 













6.  I have the appropriate 
equipment and supplies to 
teach ESTE. 
 
10 years or less 
11-20 years 













7.  I have adequate 
financial support for 
teaching ESTE. 
 
10 years or less 
11-20 years 













8.  I have adequate 
classroom space to 
implement ESTE. 
 
10 years or less 
11-20 years 













9.  There is adequate 
parental support for 
implementing ESTE. 
 
10 years or less 
11-20 years 













10.  I have significant 
control over the 
curriculum I teach. 
 
10 years or less 
11-20 years 































11.  My administrators 
understand the meaning of 
technology education and 




10 years or less 
11-20 years 














12.  My administrators 
support the 
implementation of ESTE. 
 
10 years or less 
11-20 years 














Note:  An analysis of variance (ANOVA) score less than or equal to .05 indicates statistical significance. 
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1.  I understand the 
meaning and purpose of 
technology education. 
 
10 years or less 
11-20 years 













2.  Technology education 
professionals have a clear 
understanding of the 





10 years or less 
11-20 years 















3.  Technology education 
is an important part of 
elementary education. 
 
10 years or less 
11-20 years 













4.  I understand the 
meaning and purpose of 
technological literacy. 
 
10 years or less 
11-20 years 













5.  I am familiar with the 
national standards for 
technological literacy. 
 
10 years or less 
11-20 years 













6.  I am familiar with the 
Wisconsin standards for 
 



























technological literacy. 21 years or more 26 3.85 .97 
 
7.  Technological literacy 
is important for all 
individuals. 
 
10 years or less 
11-20 years 













8.  Technological literacy 
is important for all age 
groups. 
 
10 years or less 
11-20 years 













9.  Technology education 
should be viewed as a core 




10 years or less 
11-20 years 














10.  Technology education 
should be viewed as a core 
subject for grades 6-12. 
 
10 years or less 
11-20 years 













11.  What is important for 
boys and girls to know, be 
able to do, and value about 
technology education has 




10 years or less 
11-20 years 















12.  Secondary educators 
have primary influence 




10 years or less 
11-20 years 














13.  A child’s interest and 
motivation in other subject 




10 years or less 
11-20 years 














14.  ESTE provides 
students with opportunities 




10 years or less 
11-20 years 














15.  ESTE provides 
students with opportunities 
to apply science concepts 
 
 




























and skills. 21 years or more 26 3.73 .92 
 
16.  ESTE provides 
students with opportunities 
to apply language arts 
concepts and skills. 
 
 
10 years or less 
11-20 years 














17.  ESTE aids in the 
development of lifelong 
learning skills such as 
problem-solving, creative 






10 years or less 
11-20 years 
















18.  There exists 
substantial and irrefutable 
research supporting ESTE. 
 
10 years or less 
11-20 years 













19.  The elementary school 
curriculum is flexible 
enough to allow for the 
implementation of ESTE. 
 
 
10 years or less 
11-20 years 















20.  Computer literacy is 
the primary goal of ESTE. 
 
10 years or less 
11-20 years 














Note:  An analysis of variance (ANOVA) score less than or equal to .05 indicates statistical significance. 
 
 
 
